Acoustic signals emitted from plastically deformed copper specimens were analyzed with respect to the grain size and strain rate employing a kinematic model. The data are interpreted in terms of an acoustic emission parameter related to the behavior of copper while undergoing plastic deformation.
INTRODUCTION
In a recent paper [lJ, the acoustic emission generated from polycrystalline Al-1100 samples during plastic deformation, was analyzed with respect to the strain rate and grain size. A kinematic model was proposed to account for the observed behavior. An experimental acoustic emission parameter, equivalent to the average energy of the acoustic events, has been shown to relate satisfactorily with the calculated energy of moving dislocations during the deformation process.
In the present paper, acoustic emission data obtained during 1.6 x 10 S for all samples, The acoustic emission dataacquisition system was described in [lJ.
RE
The dependence of the acoustic emission parameters on grain size is shown in Table 2 . The numerical results are presented as averages. The metallographic structures of the stressed samples were examined in order to reveal possible structural changes as a result of the deformation process. Figure 5 shows the morphology for the 40, 70 and 130~m samples. Slip planes are apparent in all samples. In the specimens with the initial grain size of 130~m formation of macroscopic subgrains by mechanical twinning was observed. Transmission electron microscopy performed on thin foils taken from a 70~m grain size specimen, and from a 130~m specimen, shows the formation of dislocation subcells (Fig. 6a) and the dislocation structure in the twinned region (Fig. 6b) . The yield stresses observed for the different grain sizes are not in agreement with the Hall-Petch relationship. The mean free path for mobile dislocations is reduced, and their density is increased, The energy associated with accelerating and decelerating dislocations in these structures is also reduced, thereby reducing the acoustic emission parameter CI E which is equivalent to the average energy per acoustic event [lJ. These specimens exhibited an acoustic emission activity far beyond the yield point (Fig, 3) , Late emissions are apparently due to formation of mechanical twins. The twinning stress is known to be dependent on grain size [6] , decreasing with increasing grain size, Consequently, specimens with a grain size of 130~m, heat treated at 880 a C and that have a high probability for mechanically induced twins during the deformation experiments, did not reveal any acoustic activity at the yield point, but only after some extent of plastic deformation, It can, therefore, be concluded that in this case the acoustic activity is due to the formation of mechanical twins, 
